The innovation of Search Engine Advertising (SEA) 
Introduction
Search engine advertising is paid for by businesses that are interested in displaying ads for their product/service/site alongside search engine results. Businesses bid for keywords, and their ad is displayed when the keyword is queried in the search engine (Fuxman et al., 2008) . In recent years, Search Engine Advertising (SEA) has become an important and fast growing source of revenue for search engine companies as well as an effective method for businesses to promote themselves on the Web. Total industry revenue increased from approximately US$0.9 billion in 2002 to about US$10 billion in 2005 (Rashtchy et al., 2007) and exceeded US$37 billion in 2009 (Quinn et al, 2012) . It has been calculated that more than 90% of Google's annual revenue is derived from its sponsored search service which was reported as being around $45 billion for 2014 (Google Quarterly Report, 2014) .
Although SEA is attractive to advertisers, it is also a complex and dynamic form of advertising and managing it effectively is a difficult task. SEA is a multi-dimensional subject. Hence, SEA has attracted the attention of academic researchers not only from marketing, but also from information systems, computer science and mathematics. There is extensive research on the SEA domain, with topics ranging from mathematical and technical subjects (e.g., auction mechanisms, bidding strategy, information retrieval) to social and behavioral topics (e.g., attitude of web searchers toward sponsored links and perception of advertisers of its effectiveness). As a result, an extensive amount of academic literature on SEA has accumulated over the last decade.
Figure 1 -Sponsored results on Google page

Sponsored Results
When an intensive body of literature becomes available in an area, it is important to organize and structure this literature in order to consolidate the knowledge in the area and provide directions for future research. Therefore, in most academic disciplines, researchers conduct literature reviews to understand underlying concepts and principles, summarize and organize the latest research results, and to provide a picture of the state of the art in their field (Staples and Niazi, 2007) . To the best of our knowledge, a comprehensive systematic analysis of literature in the SEA domain has not yet been conducted. Although there has been a significant growth in the number of SEA studies and some prior researchers have raised the need for organizing literature on SEA (Barry and Charleton, 2009, Karjaluoto and Leinonen, 2009) , there is currently a gap in the literature in terms of published studies devoted efforts toward organising SEA literature. This paper is an attempt to overcome the above deficiency. This paper presents a systematic literature review on the SEA domain, provides a historical overview of the research literature on SEA, structures the existing body of knowledge on SEA and identifies areas for research in the future. We systematically searched for and collected 101 prior journal papers published in the domain of SEA and analyzed them to answer five research questions designed for this study. It is hoped that the output of this study could be of value to academic researchers. It could be helpful in creating a better understanding on the state of the art in SEA domain. The list of primary studies we identified in our literature survey can serve researchers as a comprehensive bibliography of prior journal publications on SEA. Also, the classification we created on SEA research categories and topics could be of value to researchers, as these classifications facilitate the retrieval of relevant research articles for researchers and provide a good starting point for literature survey.
Search Engine Advertising
Search engines today act as an information gateway to many information seeking and decision-making tasks. Given the critical role of search engines on Web users' actions and in transferring traffic to websites, many commercial organizations have realized the importance of gaining a high position on the search results page (Feng et al., 2007a) . However, in reality, it is not easy for a business to obtain a high position on a search results page when thousands of websites are competing for the same thing (Karjaluoto and Leinonen, 2009) . Search Engine Advertising (SEA) is one solution that has emerged to overcome this challenge (Feng et al., 2007a , Barry and Charleton, 2009 , Karjaluoto and Leinonen, 2009 ). The innovation of SEA stems from the idea that, given the competitive environment for obtaining top positions in search engine rankings, it may be more effective to simply 'buy' such a position directly from search engines in order to gain visibility on the first page (Morochove, 2008 , Sen, 2005 .
In SEA (also called sponsored search and paid search advertising), search engines are paid by businesses that are interested in displaying ads (i.e., sponsored links) for their site alongside the search results. Businesses bid for keywords, and their ad is displayed when the keyword is queried on the search engine (Fuxman et al., 2008) . In most cases, companies pay the search engine whenever a user clicks on the sponsored link. Sponsored results appear on the top, side and bottom of searchresults pages (Nicholson et al., 2006 ) (See Figure 1 ).
Research Design
To ensure the quality of the results of any literature review, it is necessary to undertake a systematic approach (Kitchenham, 2004 ). Thus, we followed the systematic review guidelines proposed by Kitchenham (2004) , Brereton (2007) and Staples and Niazi (2007) and conducted our review in six distinct stages explained in the following:
Research questions
According to review guidelines, one of the most important activities in conducting any systematic review is formulating the research questions (Kitchenham, 2004) since "the entire systematic review is driven by its research questions" (Staples and Niazi, 2007) . The guidelines suggest that instead of having a general and broad research question, researchers should clearly and narrowly formulate specific research questions to clearly identify the scope of the review study and to control the effort and duration of the study. Therefore, according to these guidelines along with insights from similar studies studies in other fields (e.g., Karg et al., 2011 , Glass et al., 2004 we postulate the following specific research questions for our study: RQ 1) How did research on the search engine advertising domain develop over time?
RQ 2) What are the reference disciplines of search engine advertising publications?
RQ 3) Which journals most frequently publish search engine advertising research? RQ 4) Who are the predominant researchers within the search engine advertising context? RQ 5) What are the research topics in the area of search engine advertising?
Protocol development
A pre-defined review protocol guides the whole research project and reduces the possibility of subjective bias imposed by researcher (Kitchenham, 2004) . We established the protocol for our review study based on the procedure and guidelines offered by Kitchenham in her famous technical report at Keele University (see Kitchenham, 2004) . The protocol explains the rationale for the research and the research questions (explained in previous sections), inclusion/exclusion criteria and quality assessment, strategy for collecting primary sources, data extraction strategy and the method for analyzing and synthesizing data.
Inclusion/exclusion criteria and quality assessment
Studies were required to satisfy several criteria to be eligible for inclusion in this research. First of all, they needed to be related to the search engine advertising context. A publication qualified for this criterion if it contained at least one section discussing search engine advertising or if it presented a finding about this topic.
Second, the publication must have been published in a peer-reviewed archival journal. We limited our study to journal papers because 1) including conference papers dramatically increased the number of primary sources which was difficult to manage, 2) more importantly, in most cases, the expanded and improved version of a good quality conference publication appears as a journal paper after a while, so it is reasonable to assume that the findings of quality conference papers are captured through journal publications. 3) Lastly, our decision to focus on journal papers is backed up by many other systematic review studies in which authors have excluded conference articles (Petter et al., 2008 , Brereton et al., 2007 .
The third criterion was the quality of the journal publishing the paper. To assess the quality of journals, we primarily used the ERA 2010 journal ranking released by the Australian Research Council 1 . This ranking categorizes journals as A+, A, B, C and non-ranked. To avoid over-excluding sources, we included studies if they were ranked C or above. Moreover, to ensure that we did not exclude any quality work, we assessed the quality of the journals not listed in ERA using alternative ranking systems. In such cases, we assessed the quality of the journal by checking whether it was ranked C or above in ACPHIS 2 or CORE 3 rankings, or whether it was indexed by Journal Citation Reports ( answer to all these quality questions was "No". We did not apply further quality criteria on the basis that the sources were journal publications and thus they would already have been subject to a peer review process (Brereton et al., 2007) . Moreover, as SEA first appeared in 1998, we did not consider publications earlier than the 90s. Finally, all the papers not written in English were excluded.
Primary studies selection process
The term 'primary studies' refers to "individual studies contributing to the systematic review" (Kitchenham, 2004) . To identify the relevant primary studies, we undertook a rigorous searching and screening process as depicted in Figure 2 . The process involved three main steps: 1) data base search, 2) reference search (backward search), and 3) citation search (forward search). The process of keyword identification and searching in academic data bases was a recursive process. That is, each time a new relevant keyword was recognized in a source paper, it was fed back to the search process for further exploring the databases.
As the result of this search strategy, we came up with a 2061 records as the initial set of primary studies (including duplications). Then, with the aid of Excel software, we started the screening process, which consisted of six distinct stages (see Figure 2 ). In Stage 1 of the screening process, we excluded those records that were not journals. 669 records remained after this stage. Then in stage 2, we removed duplications, old papers (before 1990) and those not in English, which resulted in 318 unduplicated journal publications.
In stage 3 papers were evaluated based on the quality assessment criteria explained in the previous section. Only those studies that passed the quality stage successfully (i.e., their journal rank was C or above in one of the ranking systems, or that were indexed in JCR or ISI were retained. 290 papers satisfied this criterion and were used in the next stage.
In stage 4, we reviewed the titles of all the publications to examine their relevance to our systematic review. We excluded those papers with titles that were not related to search engine advertising. In excluding these papers, we were aware that in some papers the title may not have been an accurate representation of the paper's content because authors tend to use witty titles which do not clearly reveal the real content of papers. So, we only excluded those papers where the irrelevancy of their title was quite clear and obvious. We otherwise retained papers for further analysis in the next stages. 91 papers were excluded at the title review stage.
In stage 5, we read the abstracts of the remaining studies and judged the relevancy of these papers to our study in a similar way to stage 2. That is, if the abstract clearly showed that the paper was not about search engine advertising, the paper was excluded. In several cases, the abstract was poor, misleading or gave little insight about the full paper. In those cases the papers were included for further analysis in the next stage. The abstract screening stage resulted in the omission of a further 30 publications (169 remained after the conclusion of this stage).
To increase the credibility of the screening process and to minimize the possibility of leaving out relevant papers, stages 4 and 5 (i.e., exclusion by title and abstract) were carried out separately and individually by the three authors. First, the abstracts and the titles of the papers were entered into an Excel file, then each author went through the list and decided which papers should be included or excluded. Only those papers that were judged irrelevant by all three authors were excluded from the study. If at least one author considered that a paper was related to SEA, it was retained.
At the last stage of the screening process, the full text of the remaining 169 papers was examined. As discussed previously in the inclusion/exclusion section, the selection criterion for including papers was that they had at least one section talking about SEA or reported on a finding about this topic. 78 papers failed to satisfy this criterion and were consequently excluded. This left 91 papers which formed the screened set of primary studies to be included in the systematic review.
Step 2: Reference search (backward search)
Phase 2 contained three iterations. At this phase, we examined the 3228 references of the 91 papers in the screened set of primary studies to uncover new studies. We applied the same process to screen these reference papers. The screening process resulted in identifying 6 new publications which satisfied the inclusion criteria. Then we undertook a second iteration of searching the references of these 6 new papers (n=224) in a similar process to iteration 1, which resulted in 2 additional papers. The third iteration of searching references of these 2 papers did not return any new studies, and thus we stopped reference searching. In total, 8 additional publications were found in phase 2.
Step 3: Citation search (forward search)
Although reference search (backward search) is a good method for finding related sources, it would be best if it is complimented by a citation search (forward search) (Ellis, 1989) . Citation searching refers to "identifying citations to material consulted or known" (Ellis, 1989) . It is a method that researchers can use to find more related literature by examining the later works which cited a particular article. To perform citation search, we examined all the papers that cited our primary studies. Searching via Scopus and Google Scholar, we found 154 papers cited our primary sources. Undertaking the same screening process on these 154 publications as we did in previous phases, we found 2 new related papers. These 2 papers had not received any citations, so no iterations were required and we finished our citation search. In total, our systematic review resulted in a final set of 101 primary studies related to search engine advertising (91+6+2+2). Table 1 summarizes the number of papers excluded in each phase and stage.
Data extraction and synthesis strategy
To be able to analyze and aggregate the SEA literature, we first extracted the required data for answering our research questions based on the original terms used by the authors of each primary study. Then, with the aid of Excel, Access and EndNote software, we extracted and organized the data in a tabular format to enable us to compare and contrast and to translate the terms into a meaningful interpretation of data. The results were then discussed between the authors until agreement about the findings was reached. The results are presented and discussed in the following sections. Step 2 3228 Iteration 1 3222 6
Iteration 2 222 2
Step 3 154
Iteration 1 152 2
Total
91+6+2+2=101 (Final set)
Results
In this section we answer and discuss the research questions according to the results from our analysis of the primary studies. Figure 3 show the number and the trend of SEA publications over time.
Temporal development of literature (RQ1)
According to the results of our search process, the first journal publication appeared in 2003 and there has since been rapid growth in the number of publications.
In each year, the number of published papers was found to be higher than (or at least equal to) the number of publications in the previous year, and no decline in the trend was observed (It should be noted that the information for 2011 covered only the first two months of the year). This historical trend was predictable because, although SEA first introduced in 1998 by Overture , a major expansion in the field of SEA took place in 2004 when Google stepped into this industry (Rashtchy et al., 2007) . Accordingly, the research on SEA intensified after 2004. 
Reference disciplines of SEA research (RQ2)
In many research domains, researchers have investigated how publications in their fields are distributed across different disciplines (e.g., Glass et al., 2004 , Karg et al., 2011 . This is helpful in providing a better understanding of the origins of the literature. It is especially more important in the field of SEA as it is multidimensional and offers interesting topics for researchers from various disciplines, including marketing, information systems, computer science, mathematics and so on.
To categorize SEA literature based on the research disciplines, we used the classifications offered by the Australian Research Council in which a primary field is assigned to each journal. Applying this classification, we realized that our set of 101 primary studies originated from 25 disciplines (Table 3 , primary disciplines column). We observed some similarities between these 25 disciplines, so we decided to group these disciplines into some broad and distinct groups to enable us to provide a more sensible classification for the origins of the publications. To do this, the first author initially classified the 25 disciplines into groups and the results of this grouping were discussed between all the authors until agreement was reached on the groupings. This process resulted in the classification of the 25 primary disciplines into seven groups: information systems; marketing and business; mathematic and computing; economics; law; heath care and other. Although we did our best to propose reasonable classifications, we acknowledge their subjectivity.
Based on our data, the most active discipline in SEA research was information systems which covered more than one third of the literature. This finding is interesting as it emphasizes the importance of Information Technology (IT) in sponsored search industry. While technology plays a limited role in traditional marketing, in the online world, technology is a crucial component of digital marketing (Rashtchy et al., 2007) . Particularly in search engine advertising, IT is a critical and inseparable part of the industry and the whole of SEA is enabled by IT. Consequently it is not surprising that a significant body of SEA knowledge has been developed in the IT/IS discipline.
Disciplines related to computation and mathematics had also devoted efforts towards SEA research and 17.8% of the literature was developed by these disciplines. Papers published in these disciplines tended to investigate the complex algorithmic and computational mechanisms for running search engine advertising and displaying and sorting sponsored results. In addition, economic aspects of SEA, such as revenue models for both search engine companies and advertisers, have made SEA an interesting research topic for economists. Also, SEA is affected by regulatory issues which has brought Law academics into SEA research.
Finally, some other disciplines, such as health care, education and journalism, have developed interest in SEA mainly to examine the outcomes of employing sponsored links in their respective fields. 
Related Journals (RQ3)
According to our data, research on SEA was published across 72 journals (see Table 4 ). Our data indicates that even though some journals had published SEA articles more than the others, there was no outstanding dominant journal in the publication of SEA studies. Literature in this area is dispersed over a wide range of journals. A possible explanation for such a distribution may be that, as discussed previously, SEA is a multidimensional topic and thus a wide spectrum of journals are appropriate to publish research in this area. We also found there was no specific journal specializing in search engine advertising. Another noteworthy point is the rank of the journals that published the SEA articles. Nowadays, academics are encouraged to publish in highly ranked journals, therefore Table 4 is useful as it can serve as a guideline for the journals in which SEA researchers should publish their findings. In general, about half of the papers were published in A* and A ranked journals. The distribution of publications based on Journal ranking is presented in Table 5 . In general, the number of papers in each ranking category was similar. 
SEA researchers (RQ4)
According to our data, a total of 176 authors published journal papers in the SEA domain. 24 of these authors had been involved in at least two papers as either the author or coauthor. They are listed in Table 6 . Among these 24 authors, eleven published more than three papers. The other 152 authors had only produced one paper. Those 24 authors with more than one paper had contributed to 37 of the 101 primary studies, which accounted for 36.6 percent of the overall literature. Therefore, is it fair to say that their contribution to SEA knowledge is quite substantial.
As can be seen in Table 6 , Jansen is the predominant researcher in the field of search engine advertising. He is the author of 12 papers of which he is the first author in 9. Based on our data, Professor Jansen and his coworkers, at The Pennsylvania State University, have contributed to 11.8% of academic knowledge in the SEA domain which is quite significant. They are mostly interested in studying the behavior of web searchers toward sponsored links and in finding solutions for improving click-through rates on sponsored links. We also found that most of the top 24 researchers had published their works in collaboration with others and only three authors (i.e. Jansen, Laffey and Gauzente) had published solitary. 
Research categories and topics (RQ5)
To classify SEA literature based on the topic of the studies, we analyzed our primary sources using an analysis process analogous to the method used in qualitative data analysis (Neuman, 2006) . We first extracted the research topic of each primary study using the original terms used by the authors. Then we organized the extracted data in a tabular format to enable us to compare and contrast the research topics of the primary studies to understand the commonalities and differences across them and to translate the findings into higherorder interpretation of research topics. The results were then discussed between the authors until agreement about the categories for SEA research topics was reached and the corresponding category for each primary study was identified.
Our data extracting and synthesizing strategy revealed that the research on SEA could be classified into four broad categories of research: 1) research about the SEA mechanism, 2) behavioral and applied research, 3) research on legal aspects, and 4) overview research. These categories are discussed in the following sections. The list of studies belonging to each category is presented in Appendix B.
Research about the SEA mechanism
The technology underlying sponsoredsearch platforms-including online auctions, geotargeting, and keyword volume prediction-is extremely complex (Jansen et al., 2009a) . Therefore, a large amount of research on SEA is concerned with issues related to the technical aspects of the SEA mechanism. Most of the researchers who have papers in this category have a mathematical and computational perspective and are interested in mathematical, algorithmic and gametheoretic questions related to SEA (Karlin, 2007) . They concentrate, for example, on designing, evaluating and validating various auction mechanisms (such as generalized second-price (GSP) auctioning or VickreyClarke-Groves (VCG) auctioneering) (e.g., Huang and Kauffman, 2010), proposing models for optimal and near-optimal bidding strategy (e.g., Chaitanya and Narahari, 2010), game-theory equilibrium analysis (e.g., Edelman and Schwarz, 2010), developing new mathematical models for optimizing the revenue of search engines (e.g., Garg and Narahari, 2009), algorithms for budget allocation (e.g., Chen and Li, 2009), proposing semantic techniques for keyword generation (e.g., Chen, 2010) and so on. Evaluating our primary sources, we found that 36.6% of the SEA literature fell into this category (n=37).
Behavioral and practical research
There are also those studies that do not report on the technical aspects of the SEA mechanism. Instead, they investigate the behavioral, applied or business-related aspects of this technology. One group of such studies focuses on the behavior of SEA stakeholders (i.e., search engine users and advertisers). They pose questions such as: What is the web searcher's attitude and behavior toward sponsored links (e.g., Gauzente, 2009 )? How do they perceive the presence of such advertising (e.g., Jansen and Spink, 2007) ? How likely it is for a web user to click on a sponsored link (e.g., Another group of works in this category considers actual and structural questions about the emergence of sponsored links on search engine result pages, such as the number and proportion of sponsored links and the interrelationships between organic and sponsored results (e.g., Nicholson et al., 2006) . Other research investigates the practical outcomes and achievements of employing a sponsored search advertising strategy in the real market in different industries-for example tourism (e.g., O'Connor, 2009) or healthcare (e.g., Walji et al., 2005) . This category was the largest category in terms of the number of papers and accommodates about half of the prior literature (n=51).
Research on Legal aspects
The research in this category, which was mostly published in law journals, concerns the regulatory issues of the search engine advertising industry. For example, these articles discussed the litigation undertaken by some businesses against search engine companies regarding the practice of recommending and selling their registered trademarks as a keyword (e.g., Malkawi, 2010). These papers also examined the approach of courts in different countries in regard to the practice of search engine advertising according to the local trade mark laws of each country (e.g., Tay, 2009 ). We found eight papers which investigated the regulatory aspects of SEA phenomenon.
Overview research
Publications in this category concerned the definition and review of the purpose, scope, and components of the search engine advertising industry (e.g., Mullen, 2008, Ashley et al., 2008) . Although there were few papers in this category that provided discussion of prior works (e.g., Zeng et al., 2008 ), none could be described as (systematic) literature review papers. Five papers in our primary study set belonged to this category.
According to the above categories, we propose Figure 4 as articulating the classifications for current available literature on search engine advertising based on the broad research topic. Also, Table 7 shows the number and percentage of the primary studies. Moreover, to further classify the prior research, especially in the first two categories which accommodate a significant body of the literature, we again analyzed the research in each category using a similar approach analogous to the qualitative data analysis. We first extract the research topic in original terms, organized them in tabular format to reveal commonalities and differences, and then extensively discussed among researchers until an agreement on the topics classification was achieved. We also used some inputs from Zeng et al. (2008) in framing some of the topics. Ultimately, our analysis revealed that the previous research in the area of SEA can be classified into 10 research topics as introduced in Table 8 .
Table 8 -Classification of SEA literature based on research topics
Research topic Description Examples Total number Auction mechanism design SEA works according to an auction mechanism in which the advertisers bid on keywords to get the highest position on the sponsored section of the result page, The importance and complexity of SEA auction mechanism has attracted the attention of the research community and several studies have focused on the design, evaluation and validation of various auction mechanisms. Most of these studies had mathematical and computational perspectives and were interested in algorithmic and game-theoretic questions related to the auction mechanism issues. the objective of the studies in this group was to find innovative ways for improving SEA auction mechanisms in order to optimize the revenue of search engines Garg and Narahari, 
. 19 Bidding strategy optimization As sponsored search technology works on the basis of auctioning, advertisers need to bid on a set of selected keywords. In this situation, one of the key challenges faced by advertisers is determining the optimal bids for the selected keywords to maximize the profit out of the advertising costs. This challenge has motivated researchers to carry out studies with the objective of proposing optimal and near-optimal bidding strategy to advertisers. These researchers have offered their strategies regarding different properties, characteristics and problems that exist in sponsored search context. 
Chaitanya and
12
Keyword selection Selecting right and most effective keywords to bid on is critical in SEA process.
Researchers have studied this issue from different aspects such as analyzing the importance of the using long tail keywords (less popular keywords employed by web searchers, exploring the phenomenon of piggybacking (bidding on the brand name of competitors to be listed on the result page), proposing integrated keyword suggestion system to improve the performance of advertisers, and so on. 
4 Click fraud issues The phenomenon of click fraud, defined as a type of internet crime that occurs when a person, an automated script, or any computer program imitates a legitimate user of a web browser and clicks on the links solely to make advertisers pay, has attracted the attention of researchers from both technical and behavioural perspectives. Web searchers' behaviour and practice
The long term viability of sponsored search business model ultimately depends on how web searchers interact with sponsored links. If search engine users find sponsored contents useful in satisfying their information needs, they might click on sponsored links (and consequently there would be revenue for search engines). Otherwise, users simply 
18 16 ignore these links. Therefore, the billion dollar turnover of sponsored search industry is at stake depending on behaviors and actions of users toward sponsored links. The importance of this issue has motivated researchers to investigate the interaction of web searchers with sponsored links.
Advertisers' behaviour and practice
Several studies have focused on business aspects of SEA phenomenon from advertisers' perspective, such as exploring the perception of businesses towards sponsored search advertising and their thoughts about its benefits and challenges, provided suggestions, tips, and recommendations to business managers regarding how to employ SEA more effectively, and so on. 
Real outcomes of SEA Another group of researchers had tried to understand the actual results and outcomes of using SEA in the real market. They explored this topic from different angles such as investigating whether SEA has enabled companies to attract more traffic to their websites, exploring the capability of SEA in reaching to those customers that are not accessible via other alternative advertising medium, etc.
McAnulty (2009) 
Discussion
Information Technology (IT) has made significant impact on our lives (Amrollahi et al., 2013 , Ghapanchi and Aurum, 2012 , Zarei and Ghapanchi, 2008 , Ghapanchi et al., 2012b , Ghapanchi et al., 2011 , (Ghanbarzadeh et al., 2014 , Najaftorkaman et al., 2014 , Ghapanchi and Aurum, 2011 . Many studies to date have been directed on effects of IT in a wide variety of fields (Merati et al., 2012 , Ghapanchi, 2013 , Khosravi et al., 2012 , Ghapanchi and Aurum, 2011b , Amrollahi et al., 2014 , Ghapanchi et al., 2010 , Ghapanchi et al., 2012a . Several of such studies have reported positive impact of technology on various aspects of businesses (eg. Zarei et al., 2013; Atlikhan et al., 2013; Purarjomandlangrudi et al., 2014; Vichitvanichphong et al., 2013; Ghapanchi et al., 2008; Ghapanchi et al., 2013; Ghapanchi, 2015) . Search engine advertising is a technology which has been found as having positive impact on the businesses.
The main objective of this paper was to provide a comprehensive bibliography of prior research on search engine advertising and to structure the existing literature so as to provide guidance for the direction of future research in this domain.
We identified 101 journal publications published in the SEA domain up to February 2011. Analyzing these papers, we found that information systems (IS) was the main discipline that published SEA studies. This finding emphasized how strongly the search engine advertising phenomenon belongs to the IS discipline. Although search engine advertising is primarily a marketing strategy for promoting businesses in the online world, it should not be considered as an advertising method that solely belongs to the marketing discipline and the substantial development of SEA in the field of IS shou1d not be neglected.
There are several reasons behind the interest of the IS community in SEA. First, search engines are information systems that Internet users employ to satisfy their information needs. The infrastructure that search engine companies need for providing free search services is massive and expensive. In such a situation, sponsored search advertising is almost the only source of revenue to enable the provision of a free search service. Without sponsored search, it is unlikely that search engines could finance anything close to their infrastructure to support this free service to web users (Jansen et al., 2009a) . Therefore, it is among the responsibilities of IS researchers to look into a sponsored search industry (as the most important business model for search engines that keeps the search industry alive). Second, SEA is an advertising method which is enabled by IT. Search engines supply advertisers with a system as a tool that establishes and manifests the relationship between the search engine company and advertisers. It enables advertisers to set their campaigns, decide keywords and bid amounts, monitor the progress of their ads and to analyze their marketing achievements. Third, although people tend to look at sponsored search phenomenon as an advertising model, SEA is something more than just a method of advertising. It is also a vehicle for providing relevant content to web searchers. That is why some researchers prefer to use the term 'content provider' rather than advertiser to refer to businesses using SEA (e.g. Jansen and Mullen, 2008) . This provides the insight that SEA is not only a topic in advertising and marketing, but also relevant to content and information delivery to Web searchers, which is a topic in the field of IS.
Moreover, we found that there was no specific or predominant journal for publishing SEA studies and the literature in this area was spread over a wide range of journals in different disciplines. This finding is good news for SEA researchers. It implies that there is potential opportunity for publishing search engine advertising studies and that many journals are interested in publishing SEA research. So, for example, a researcher from IS field who works on factors that enable advertisers to employ SEA more effectively has the possibility of publishing their work in both IS and Marketing journals. However, this finding also indicates that when SEA research in being done, searching for related literature should not be limited to one discipline. For instance, if a researcher with marketing background works on a SEA topic, he/she has to look for literature in information systems, business, management and even mathematics and computation. Otherwise, there would be a strong possibility of that researcher overlooking good prior research.
We also classified prior SEA studies based on the research topic they investigated. We found that, in a broad sense, research on SEA can be divided into four categories: the SEA mechanism; behavioral and practical aspects; legality and law issues, and finally overview and review publications. The SEA mechanism and behavioral/practical related categories constitute the majority of literature on SEA -36.6% and 50.5% respectively. We discussed that research in the first category (research on the SEA mechanism) was more concerned with the technology underlying the sponsored search industry and mostly took a mathematical and computational approach. The research had commonly been conducted by researchers with strong skill and expertise in mathematical modeling, theoretical proofing and simulation. On the other hand, research in the behavioral and practical category had been mostly been carried out by researchers that were more interested in the interaction of stakeholders (i.e., web searchers and advertises) with SEA technology and also in the actual outcomes of adopting SEA. The research in this category mostly originated from IS, marketing and management where researchers are eager to propose conceptual models and to test and validate their models using empirical data (e.g., survey questionnaire or interview).
Future research direction
We realized that even though a large number of studies exist on some of the SEA research categories and topics (e.g., SEA mechanism research or behavioral/practical research), no integrated picture of the findings is currently available. For example, several studies have been conducted to examine the attitude and perception of web searchers toward sponsored links, however the studies use different methodologies, assumptions and approaches and thus their findings are not necessarily identical or consistent. So, it is important to draw out these studies, compare and contrast them and to provide a comprehensive and holistic picture of users' perceptions of sponsored links. Therefore, we argue that there is a gap in the literature in terms of integrating and synthesizing the findings of each SEA research topic. Overcoming this shortcoming would make a substantial contribution to search engine advertising knowledge.
Moreover, we found that so far very few quantitative studies on behavioral and practical aspects of SEA from advertisers' perspective have been conducted. Except to Dinev et al. (2009) , who has conducted a qualitative study based on behavioral theories to investigate the impact of click fraud on the decision of advertisers to get engaged in SEA, the research on this topic is mainly limited to exploratory qualitative studies, either based on some interviews with business managers and experts of SEA field or based on personal opinions and viewpoints of the authors of papers, without strong support by empirical evidence. Therefore, in the future there is an opportunity to expand the knowledge on advertiser-related issues by undertaking rigorous qualitative studies.
Also, a deeper look into the primary papers showed that only less than 20% of the papers have used experiment, interview, and survey questionnaire approaches, which is quite small in number. Given the fact that these approaches are fundamental in studying the behavior of individuals and organizations (Hair et al., 2007) , it seems that it is essential for SEA research community to employ these methods more extensively to explore the behavior of different stake holders (e.g., web searchers and advertisers).
Lastly, through a further investigation of the primary studies, we noticed that the application and adoption of scientific theories in SEA research is very much limited. Among all 101 primary studies, only 5 have employed known theories as the foundation for their research (i.e., Dinev et al. 2009 , Midha, 2009 , Gauzente, 2009 , 2010 , and Yoo 2009 . The lack of relying on theories among SEA researchers in rather surprising because a great amount of SEA literature has been developed in the fields of IS and Marketing in which theories play a substantial role in conducting academic studies. Therefore, it seems that SEA literature can be further enhanced if researchers devote more efforts into conducting interdisciplinary works by introducing theories from other fields into SEA research domain.
Limitation and threads to validity
Validity issues are one of the important concerns with any systematic review (Brereton et al., 2007) . Validity is defined as "the extent to which the design and conduct of the study are likely to prevent systematic error" (Kitchenham, 2004, p.11) and stems from the bias in selecting publications and inaccuracy in extracting and synthesizing data (Kitchenham, 2004 ).
While we cannot fully exclude the possibility of such a bias in identifying prior SEA studies, we believe we have minimized it because: 1) based on Kitchenham's suggestions, we set a pre-defined protocol for the entire research and applied a systematic process for identifying prior publications which reduced the possibility of publication bias; 2) all the three authors were independently involved in stages 4 and 5 of the screening process (as described in selection process section), which decreased the effects of misjudgments during including/excluding phase.
Moreover, there might be a bias in extracting and synthesizing data. The classifications proposed in the study (e.g., classification on SEA research topics) are subject to the opinion of the authors. However, as all three authors have knowledge and experience in SEA research (and specially one of them is experienced in conducting and publishing systematic reviews in other fields), they have tried to make their judgments as objective as possible.
We also acknowledge that our research covers the literature till mid-2011. While as the first literature review study in the SEA domain, the finding of this research, even up to 2011, is useful to the research community, we have a plan to expand this work in the future to compare and contrast the research trend after 2011 with the earlier years.
Conclusion
In this paper, we reported the outcomes of a systematic literature review in the domain of SEA with the aim of structuring prior works in the domain and to identify directions for the future research. Relying on guidelines proposed by Kitchenham (2004 ), Brereton et al. (2007 and Staples and Niazi (2007) , we systematically searched for and collected 101 primary journal papers published in the SEA domain before and up to February 2011. This list can serve as a comprehensive bibliography of prior research on search engine advertising.
Analyzing these prior studies, we answered five research questions, including the temporal development of SEA literature, predominant journals that publishing SEA studies, reference disciplines, main researchers of the field and also the topics of research in SEA. We found that the first SEA journal publication appeared in 2003 and since then there has been an enormous growth in SEA research. 176 authors published journal papers in this field and 24 of these authors were involved in the publication of at least two papers. The most active researcher was Bernard J. Janson who had published 12 papers and contributed to 11.8% of the literature we examined. Moreover, we found that papers in the SEA domain were distributed over a wide range of 72 journals. We also found that Information systems was the most active discipline in SEA research, followed by marketing and business. Also, we classified the primary set of SEA papers into four categories according to their research topic.
This research revealed that there is currently a gap in the literature in terms of integrating and synthesizing the findings of prior research in each SEA research topic. Based on this finding, we intend to expand the current study and to more thoroughly examine our set of primary sources to provide a framework which organizes the latest findings of these SEA studies. We also have a plan to review prior studies to provide a more precise and in-depth classification of research topics and to identify the research approaches used in the field of SEA. We are also interested in examining the interdependencies between research disciplines, research topics and research approaches.
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